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Rotavirus Host Range Restriction, The Innate and Acquired Immune
Response- A Menage a Trois
Harry Greenberg, Stanford University

® |In interfe.rqn receptor and Stat1 deficient mice, some strains of RV replicate
more efficiently and extend their cell tropisms to epithelia beyond the gut
such as the biliary tree.

o The ab_ility of rqtaviruses to inhibit an interferon mediated antiviral response
is species and tissue specific and is regulated by strain related sequences of
the NSP1 gene.

° NSP1 and VP4 play important roles in regulating replication potential in vivo
in the gut and biliary tract epithelium.

® Both RIG I and MDA 5 play critical and redundant roles in detecting rotavirus
replication in fibroblasts.

® PKR also seems to be required for the expression of interferon following
rotavirus infection.

® Plasmacytoid dendritic cells are also involved in modulating the host
response to RV infection in vivo by secreting type | interferon that augments

B cell activation and the timely induction of a local IgA response following
infection.
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Possible occurrence of genotype shift to G2P[4] after the introduction of the
monovalent G1P[8] human rotavirus vaccine.
Osamu Nakagomi, Nagasaki University

® \We postulated a hypothesis that the vaccination with the monovalent G1P[8]
vaccine created conditions in which G2P[4] rotavirus strains acquired
selective advantage over P[8] strains.

® \We conducted a case-control study to show that the monovalent G1P[8]
vaccine was up to 85% effective against G2P[4] rotavirus.

® Re-emergence and sharp increase of G2P[4] strains in various geographic
locations were accompanied by the D96N substitution in the VP7 protein.

® The lineage shift over time in the G2 VP7 gene appears to suggest the
presence of natural selection process (due to the immunity formed in the
population).

Antigenemia does not represent viremia during rotavirus diarrhea

Kamruddin Ahmed, Oita University

® The study was done to explore whether viremia is present in children with
rotavirus diarrhea.

® A total of 250 serum samples were collected from children under 5 years of
age with rotavirus diarrhea in Dhaka, Bangladesh and in Ankara, Turkey.

® Four serum samples from patients with high antigenemia level were
concentrated by ultracentrifugation and examined under the electron
microscope. However, no rotavirus particle was observed.

® |Interleukin (IL)-2, IL-4, IL-6, IL-8, IL-10, tumor necrosis factor alpha,
granulocyte macrophage-colony stimulating factor and interferon gamma
were measured; their levels were not significantly different between patients
with and without antigenemia.

® No correlation was present between the rotavirus copy numbers in serum
samples and antigenemia levels.

® Viral genome within the virion is not digested by treatment with
endonuclease, whereas rotavirus genomic RNA from serum samples with
antigenemia was digested upon treatment with benzonase endonuclease.

® These results provided evidence that viremia was absent in children with
rotavirus diarrhea.

Rare noroviruses binding to human histo-blood group antigens
Grant Hansman, National Institute of Infectious Diseases

® To understand how norovirus recognize HBGAs, crystal structures were
determined of norovirus protruding domains from two rarely detected Gll
genotypes, GII.10 and GlI.12, alone and in complex with a panel of HBGAs.
® The GII.10- and Gll.12-apo structures as well as the previously solved




Gll.4-apo structure resembled each other, and all three GIl structures
showed similar modes of HBGA recognition.

The primary GII norovirus-HBGA interaction involved six hydrogen bonds
between a terminal afucose1-2 of the HBGAs and a dimeric capsid interface
whlph was composed of elements from two protruding subdomains. 1
A site of Gll norovirus-sequence was identified that resides under the critical
afucose1-2 and that was one of the few patches of conserved residues on
the outer virion-capsid surface.

The site was smaller than involved in full HBGA recognition, a consequence
of variable recognition of peripheral saccharides. Despite this evasion tactic
the HBGA site of viral vulnerability may provide a viable target for smali
molecule- and antibody-mediated neutralization of Gl norovirus.
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Cost-effectiveness analysis of a universal rotavirus immunization
program in Japan. Sato T et al. Jpn J Infect Dis. 2011, 64(4):277-83
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Projecting the effectiveness of RotaTeq® against rotavirus-related
hospitalizations and deaths in six Asian countries. El Khoury A et al.
Hum Vaccin. 2011, 7(5):506-10
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Human rotavirus vaccine is highly efficacious when coadministered with
routine expanded program of immunization vaccines including oral
poliovirus vaccine in Latin America. Tregnaghi MW et al. Pediatr Infect
Dis J. 2011, 30(6):¢103-8.
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Protective effect of natural rotavirus infection in an Indian birth cohort.
Gladstone BP et al. N Engl J Med. 2011, 365(4):337-46.
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Monitoring of group C rotavirus in children with acute gastroenteritis in
Brazil: An emergent epidemiological issue after rotavirus vaccine? Luchs
A et al. J Med Virol. 2011, 83(9):1631-6
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Roles of VP4 and NSP1 in determining the distinctive replication
capacities of simian rotavirus RRV and bovine rotavirus UK in the mouse
biliary tract. Feng N et al. J Virol. 2011, 85(6):2686-94
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The Rhesus Rotavirus Gene Encoding VP4 Is a Major Determinant in the
Pathogenesis of Biliary Atresia in Newborn Mice. Wang W et al. J Virol.
2011, 85(17):9069-77
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Rhesus rotavirus entry into a polarized epithelium is endocytosis
dependent and involves sequential VP4 conformational changes. Wolf M,
Vo PT, Greenberg HB. J Virol. 2011, 85(6):2492-503
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Modification of the trypsin cleavage site of rotavirus VP4 to a
furin-sensitive form does not enhance replication efficiency. Komoto S et
al. J Gen Virol. 2011, (in printing)
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Reconciliation of rotavirus temperature-sensitive mutant collections and

assignment of reassortment groups D, J, and K to genome segments.
Criglar J et al. J Virol. 2011, 85(10):5048-60
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Dual selection mechanisms drive efficient single-gene reverse genetics for
rotavirus. Trask SD et al. Proc Natl Acad Sci U S A. 2010, 107(43):18652-7
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Rotavirus VP2 core shell regions critical for viral polymerase activation.

McDonald SM, Patton JT. J Virol. 2011, 85(7):3095-105 O
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Residues of the rotavirus RNA-dependent RNA polymerase template
entry tunnel that mediate RNA recognition and genome replication.
Ogden KM et al. J Virol. 2011, 85(5):1958-69 N
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Active participation of cellular chaperone Hsp90 in regulating the
function of rotavirus nonstructural protein 3 (NSP3). Dutta D et al. J Biol
Chem. 2011, 286(22):20065-77
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Short hairpin RNA-mediated silencing of bovine rotavirus NSP4 gene
prevents diarrhoea in suckling mice. Chen F et al. J Gen Virol. 2011,
92:945-51 B
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Atomic model of an infectious rotavirus particle. Settembre ECet al.
EMBO J. 2011, 30(2):408-16 ‘
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Rotavirus replication requires a functional proteasome for effective
assembly of viroplasms. Contin R et al. J Virol. 2011, 85(6):2781-92
FuF TV — ADRERER RET B & viroplasm DFERRICKEZ R 72, ©
5‘7/(}I/XO):F§§%Z)§BE%§“50 Bolr"ﬁrz-"""lil" M& [32 N

Diversity of interferon antagonist activities mediated by NSP1 proteins of
different rotavirus strains. Arnold MM, Patton JT. J Virol. 2011,
85(5):1970-9
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RIG-I/MDABS/MAVS are required to signal a protective IFN response in
rotavirus-infected intestinal epithelium. Broquet AH et al. J Immunol.
2011, 186(3):1618-26
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Immunogenicity of a scalable inactivated rotavirus vaccine in mice. Zhang
Bet al. Hum Vaccin. 2011, 7(2):74-80
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Immune mediators of rotavirus antigenemia clearance in mice. Marcelin
G et al. J Virol. 2011, 85(15):7937-41
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